Abstract-The broadband concept of the antenna design is a complex process. Generally consists of Broadband radiating structure (transformer between the guided and radiating part of the antenna), Broadband transition between the feeder (e.g. coaxial structure) and input of the antenna (transformation of the impedance and "geometries" at the "input" of the antenna).The primary objective is to study every part in all angles for the design of the overall antenna system and from each and every part to be optimized by using the basic concepts and the simulations. This analysis is useful for any broad band antenna system design.
I. INTRODUCTION
Analysis, design and development of double ridged horn antenna over a decade band width using frequency (0.3-3GHz) [1] . Broadband, ultra-wide band and high gain antennas are one of the most important devices for microwave and millimeter wave applications, electromagnetic compatibility testing, and standard measurements. The antenna must satisfy the following specifications:
Frequency: 0.3-3 GHz (Frequency of the feed) Polarization: Liner Gain: 15-37dB (30% duty cycle)
Other parameters can be compromised for the designs are Gain around 10 dB and beam width 600.
Aperture antennas are among the oldest antennas [5] . Heinrich Hertz experimented with microwave parabolic cylinder antennas in 1888. The Indian scientist physicist J. Chunder Bose operated a pyramidal horn, which he called a "collecting funnel," at 60 GHz in 1897. The horn antenna has been in wide spread use since the 1940s. These are extremely popular antennas in the microwave region. Horns provide high gain, low VSWR, relatively wide bandwidth, low weight, and they rather easy to construct.
The open-ended waveguide will radiate, but not as effectively as the waveguide terminated by the horn antenna [6] . The wave impedance inside the waveguide does not match that of the surrounding medium creating a mismatch at the open end of the waveguide. Thus, a portion of the outgoing wave is reflected back into the waveguide.
Horns have a wide variety of uses, from small aperture antennas to feed reflectors to large aperture antennas used by themselves as medium gain antennas. Horns can be excited in any polarization or combination of polarizations [7] . The purity of polarization possible and the unidirectional pattern make horns good laboratory standards and ideal reflector feeds. Horns also closely follow the characteristics predicted by simple theories.
II. METHODOLOGY
Many applications for horns require a specified gain to be realized at a known operating frequency. Usually, the optimum gain design approach is used because it renders the shortest axial length for the specified gain [4] . We now derive the single design equation that permits determination of the optimum horn geometry for the specified gain. The procedure includes the connecting waveguide internal dimensions a and b as well as the horn dimensions. There are three conditions that must be satisfied. The first two are the phase error in the E-and H-planes be those associated with optimum performance [11] . The third is that the structure of the pyramidal horn be physically realizable and properly mate to the connecting waveguide.
We used a computer program that generated the E-plane An optimum gain pyramidal horn is one that produces maximum far-field gain for given E-and Hplane slant lengths [9] . With reference to the H-plane dimensions a, A, R1, R, RHand lH of a pyramidal horn displayed in 
Where  is the wavelength. At the points of maximum gain, the normalized path errors in the Eand H-planes are s= 0.25 and t = 0.375 and GE and GH are the E-and H-plane gain reduction factors [4] , respectively. By using the well-known gain expression 2.2, the optimum gain is then given by
For a physically realizable horn, RE=RHThen, by inserting eqn.2.3, into eqn.2.4, we obtain, for an optimum gain pyramidal horn, It is possible to solve this quadratic equation for its roots, but it is rather involved and the solution is easily obtained using a numerical equation solver routine. Alternatively, it can be solved by trial and error method using a first guess approximation of
A. Steps in the optimum horn design procedure:
Step 1: Specify the desired gain G at the operating dimensions a and b.
Step 2: Solve eqn. 2.5 for A using normalized path errors s=0.25 & t=0.375.
Step 3: Find the remaining horn dimensions as follows:
B from eqn. 2.3;
l E from the geometric relationship of the E-
lHfrom the geometric relationship of the H-
Step 4: The correct solution can be verified by checking to see if RE equals RH and by evaluating Horn antennas operate well over a bandwidth of about 50%. However, performance is optimum only at the design frequency [12] . Gain increases with frequency, which is a characteristic of aperture antennas. The curve is nonlinear because aperture efficiency decreases with frequency due to increasing phase errors. Thus, a transition optimum horn is only "optimum" at its design frequency.
B. Selection of Waveguide Dimensions for Maximum Operating Band
There are only three possible ways to choose the dimensions of a waveguide. These are discussed in three different cases in detailed. Then cutoff frequencies of all modes of TEmn are calculated by using equation 3.6.
8 m / s (3.8) TE10 = 1.5 GHz TE01 = 3 GHz TE20 = 3 GHz TE11 = 3.3541 GHz The order of the modes: TE10 < (TE01= TE20) < TE11
Observation: There is no mode in between TE10 & TE20 and TE01 = TE20.
So the waveguide operating bandwidth is 1.5 GHz (TE10 to TE20).
Case (2):
a< 2b (broad wall dimension less than twice the narrow wall dimension)Suppose waveguide dimensions are 10 x 6 cm. So the waveguide operating bandwidth is 1 GHz (TE10 to TE01).
Case (3):
a> 2b (broad wall dimension greater than twice the narrow wall dimension) Suppose waveguide dimensions are 10 x 4 cm.
Then cutoff frequencies of all modes of TEmn are calculated by using equation3.6. TE10 = 1.5 GHz TE01 = 3.75 GHz TE20 = 3 GHz TE11 = 4.0389 GHz
The order of the modes: TE10 <TE20< TE01< TE11
C. Observation:
There is no mode in between TE10 & TE20 and TE01> TE20.
So the waveguide operating bandwidth is 1.5 GHz (TE10 to TE01).
From these three cases one conclusion can be drawn i.e. the operating bandwidth of a rectangular waveguide is maximum when the broad wall dimension is greater than or equal to twice the narrow wall dimension (a>= 2b) or the operating bandwidth of a rectangular is reduced when the broad wall dimension less than twice the narrow wall dimension (a< 2b). This can be done by using simulator. The simulator is able to generate different mode cutoff frequencies for TE as well as TM modes. This gives in an ascending order. Identification of mode by comparing the modes generated in MATLAB code 3.1. The Comparison of normal & ridged waveguides using simulator is done in sequential order.
III. RESULTS AND DISCUSSION
Generation of TE Modes of rectangular waveguide with a=100 mm, b=50 mm Single Ridged Waveguide Dimensions a=100mm b=50mm s=30mm d=1mm It is clearly shows by using ridges the bandwidth of operation increases.Double ridges are better than single ridged waveguides in symmetry and structural point of view. For more bandwidth the spacing between the ridges are as small as possible but they are restricting the input power. For example, minimum 2mm spacing is required for sending 1KW average power.
A.Cutoff Frequency Ratios for different modes in Ridge waveguide to normal waveguide for different dimensions:
The For this graph the s/a values above 0.875 the simulator is unable to simulate. Observations are similar to the above graph.
B. Process to choose s/a& d/b ratios:
The characteristic impedance of ridged waveguide calculate from the MATLAB code 3.2. c0068oose these values such that the charactestic impedance oscillates around 50 ohms which was matched to the coaxial feed input impedance. the ratios satisfying required cutoff frequencies in terms of all modes. Choose s/a values in between 0 to 0.45. From this graph after 0.45 value the ratio decreases so the operating band will be decreased.
IV. CONCLUSION
The operating band inversely proportional to the d/b ratios. Choosing s/a value in between 0.3 to 0.45 is better for more operating band. Choose the s/a & d/b values such that the chrematistic impedance of the ridged waveguide oscillates around 50 ohms which was matched to the coaxial feed input impedance default (50 ohms).
